Results
Let n ∈ Z >0 , k := (k 1 , . . . , k n ) ∈ (Z >0 ) is the Jacobi theta function. The right-hand side of (1) converges absolutely and locally uniformly for Re(s) > n 2
. It is easy to see
For w ∈ Z let M w be the space of holomorphic modular forms of weight w for SL 2 (Z) and S w be the space of cusp forms in M w . Let f j and g j be elements
be the Fourier expansions. The series we treat here is the following:
The right-hand side of (3) converges absolutely and locally uniformly for 
is invariant under the substitution s → n − s ; it has possible simple poles at s = 0 and s = n with residues − n j=1 (f j , g j ) and n j=1 (f j , g j ) respectively, and is holomorphic elsewhere.
In case where every g j is the Eisenstein series we have
Then the series
has a holomorphic continuation to the whole s-plane and satisfies the functional equation
2 A key to the proof: an integral of RankinSelberg type
We use the following type of Eisenstein series for the Siegel modular group Γ n := Sp 2n (Z) whose properties were studied by Kohnen-Skoruppa [2] , Yamazaki [5] , and Deitmar-Krieg [1] :
Here s ∈ C, Z is a variable on H n , the Siegel upper half space of degree n, 
By [1][5], the Eisenstein series (4) has meromorphic continuation in s to the whole s-plane; the function ξ(2s)E (n)
s (Z) is invariant under the substitution s → n − s and is holomorphic except for the simple poles at s = 0 and s = n with residues −1/2 and 1/2, respectively. Theorem 1 follows from the following integral representation:
Remark. Define a symmetric positive definite matrix
3 Supplementary remarks
be holomorphic primitive cusp forms of weight 1 for Γ 0 (N j ) with odd characters χ j where N j ∈ Z >0 and j = 1, . . . , n. Suppose n ≥ 3. Then by Kurokawa [3, Theorem 5] , the Dirichlet series
has meromorphic continuation in the region Re(s) > 0 but has the line Re(s) = 0 as a natural boundary. (Cf. also [4, Theorem 8] .) Thus it is a nontrivial problem to find a series associated with more than two elliptic modular forms which has analytic continuation to the whole s-plane.
(ii) In case n = 1 we have
Thus in this case Theorem 1 states nothing but the well-known properties of the Rankin series D(s, f 1 , g 1 ).
(iii) In case n = 2 we have 
